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© Fibre optical dental endoscope. 

© Ai* endoscope consists of a handle (25) support- 
ing an end part (27) which is introduced Into the oral 
cavity by means of a rigid tubular element (31), The 
tubular element (31) contains two coaxial bundles of 



optical fibres (37, 39) serving to illuminate the area 
to be Inspected and to conduct Image Information to 
camera means (17, 21), respectively. 
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FIBER OPTICAL DENTAL ENDOSCOPE 



In order to follow operations inside the mouth 
of the patient, the doctor at present uses a small 
angled mirror supported on the end of a shaft, with 
which ft is possible to obtain an adequate view 
even of areas of tie mouth which are otherwise not 
directly visible. Use of the mirror is not always 
practical and is frequently unsatisfactory. 

The aim of the invention is to produce a device 
which renders more easy and convenient and 
above all more complete, the possibility of check- 
ing the whole of the internal space of the mouth of 
the patient* even in areas to which it is very difficult 
to gain access and which are very difficult to in- 
spect, such as, for example, root canals and deep 
caries. 

According to the invention, these and other 
arms, which will prove evident to experts in the 
field from reading the following text, are achieved 
with an endoscope for dental use, consisting of a 
handle with an end part to be Introduced Into the 
oral cavity, at the end of which look out fiber- 
optical means for illumination of the area to be 
inspected and for collecting the image to be con- 
veyed to means -for picking up the image* 

The endoscope thus produced can replace the 
conventional small mirror for observation of the 
work and, in addition to making ft possible to work 
in a more convenient position than that which 
comes about with the use of the small mirror, also 
constitutes an efficient analysis instrument By vir- 
tue of fts small diameter, the end part for observa- 
tion in fact makes it possible to observe even the 
inside of a tooth for the examination of caries and 
root canals before and during the execution of the 
work. 

fa a practical embodiment, the end part of the 
handle Is curved in order to facilitate access to the 
oral cavity and can, if necessary, also be made 
flexible so as to assume different angular positions 
in relation to the axis of said handle. In the latter 
case, means for determining the angular position 
assumed by said end part in relation to said handle 
can be provided on the handle. 

Advantageously, the fiber-optical means can 
consist of a light guide with two coaxial bundles of 
optical fibers, a first bundle conveying light from a 
light source to the area to be inspected and a 
second (Sri general internal) bundle conveying the 
image from the area to be inspected to the means 
for picking up the image. 

The invention will be better understood by fol- 
lowing the description and the attached drawing, 
which shows a non-limitative practical exemplary 
embodiment of the invention itself. In the drawing, 
Fig, 1 shows a basic diagram of the en- 



doscope according to the invention; 

Fig- 2 shows a wiring diagram of the system 
incorporating the endoscope; 

Fig. 3 shows a lateral view of the endoscope 
b proper; 

Fig. 4 shows a detail of that end of the 
endoscope, which is Intended to be introduced into 
the mouth of the patient, In an Improved embodi- 
ment, and 

10 Fig. 5 shows an enlarged local cross-section 

of the end of the endoscope. 

In Fig. 1 , a diagram is shown of the complete 
equipment used by the endoscope according to 
the invention. According to the diagrammatic li- 
fe lustration in this figure, the equipment consists of a 
fight source 1, for example a halogen lamp or 
similar, connected to the endoscope by moans of a 
first bundle of optical fibers 3. Said optical fibers 3 
constitute, together with a second bundie 5 for 
20 return of the image, a light guide 7, on the outside 
of which (not illustrated in this figure) a handle is 
applied, which is described in greater detail below. 

The bundle of optical fibers 5 is connected to 
an ocular 9 which, by means of a system 11, 13 of 
35 flanges with a bayonet joint or similar, is connected 
to a lens 15 of a camera 17 or, alternatively, to a 
lens 19 of a telecamera 21 connected to a monitor 
23. The camera 17 permits images to be photo- 
graphed, for example for scientific use, whereas 
30 the telecamera and the monitor can be used during 
the work itself in order to check step by step the 
course of the work and/or the situation before and 
after the work itself. 

All the equipment described above is of con- 
35 ventionai type and already m use in the medical 
field and is not therefore, described in greater 
detail. 

In Fig. 2, the same equipment as in Fig. 1 is 
shown dtagramaticaJly with only the telecamera 21 

40 and the monitor 23. A handlB 25 with an end part 
27, which constitute the endoscope proper for the 
inspection of the oral cavity C of the patient, can 
also be seen in this figure. 

The handle is illustrated in greater detail in 

45 Figs 3, 4 and 5. More specifically, Fig. 3 shows a 
lateral view of the handle 25 which consists of a 
body 29, which forms the grip of the handle, and 
which supports the end part 27; the latter is ad- 
vantageously produced in the form of a small metal 

so tube, which can be articulated in ail directions, or in 
the form of a flexible element, in order to allow the 
doctor to vary its angular position as necessary. 
The end of the end part 27 consists on the other 
hand of a rigid tubular element 31 , from which the 
two coaxial bundles of optical fibers look out to- 
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wards the work area. The tubular element 31 has a 
very small diameter in order to allow convenient 
Inspection even of ttie root canals or other areas of 
the oral cavity to which access Is otherwise dif- 
ficult In particular, the diameter of said tubufar 
element can be comprised, for example, between 
1 .5 and 0.5 mm and is preferably equal to 0,6 mm. 
In Fig. 4. three different possible positions, In- 
dicated respectively by 27X, 27YV 27Z, of the end 
part 27 are shown. The possibility of varying the 
angular position of the end part 27 of the handfe 
makes if possible to rotate the image visible on the 
monitor 23, keeping the handle 25 in a fixed posi- 
tion, or to proceed, for example, from an examina- 
tion of the upper dental arch to the lower without 
rotating the axis of the bundle (and thus the image 
on the monitor), but by bending the end part 27, or 
vice versa. This Is particularly advantageous as ft 
allows the doctor to see ttie image on the monitor 
In exactly the same position as that in which he 
was accustomed to seeing it with the small mirror; 
this facilitates psychological adaptation to use of 
the new equipment as well as affording the device 
greater flexibility. Advantageously, on the conical 
part 29A of the handle, adjacent to the end part 27 T 
four zones of different color can be arranged, one 
of which Is indicated by 33 In Ffg, 4. This expedi- 
ent makes it possible to find and remember dif- 
ferent angular positions of the end part 27, each 
colored zone corresponding to a different rotation 
of the image on the monitor in relation to the actual 
image. 

Fig. 5 shows a cross-section of the tubular 
element 31 of the endoscope, from which the posi- 
tion of the two coaxial bundles of optical libers can 
be seen. Inside the tubular element 31. a protective 
sheath 35 is arranged, which contains a first bundle 
of outer optical fibers 37 and a second bundle of 
Inner optical fibers 39. The outer bundle 37 con- 
vey* the light tor illumination of the area to be 
inspected, whereas the inner bundle 39 conveys 
the Image collected in the observation zone to the 
ocular and the optics of the teiecamara. 

Tne end part of the endoscope may be inter- 
changeable, for example, In order to use tubular 
elements 31 of different diameters to gain access 
in particular parts of the oval cavity. 



2. The endoscope as claimed in Claim 1, 
wherein said end part (27) is curved, 

3. The endoscope as claimed in Claim 1, 
wherein said end part (27) is flexible or articulated 

5 so as to assume different angular positions in rela- 
tion to the axis of said handle (25). 

4. The endoscope as claimed (n Claim 3, 
wherein means (33) for determining the angular 
position assumed by said end part (27) in relation 

w to said handle are provided on said handle. 

5. The endoscope as claimed in one or more 
of the preceding Claims r wherein said fiber-optical 
means consist of a light guide with two bundles 
(37, 39) of optical fibers, a first bundle (37) convey- 

76 ing light from a light source to the area to be 
inspected and a second bundle (39) conveying the 
image from the area to be inspected to the means 
for picking up the Image. 

6. The endoscope as claimed in Claim 5, 
so wherein said two bundles (37, 39} are coaxial, the 

second being inside the first. 

7. The endoscope as claimed in one or more 
of the preceding claims, wherein the end part of 
the endoscope is interchangeable. 

25 
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45 



Claims so 

1. An endoscope for dental use,, consisting of a 
handle (25) with an end part (27), to be Introduced 
into the oral cavity, at the end (31) of which look 
out fiber-optical means for illumination of the area ss 
to be inspected and for collecting the image to be 
conveyed to means (17; 21, 23) tor picking up the 
Image. 
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